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一、 采用高温固相法成功制备出 Ba1.3Ca0.7-xSiO4: xEu
2+蓝绿色荧光粉，研
究了荧光粉的晶相和发光性能，通过实验测试和理论计算验证激活离子 Eu2+离子
可能占据基质晶格中配位数（Coordination Number，缩写为 CN）为 10 和 12 的















x = 0.010，其激发光谱覆盖了 250~450nm 宽的区域，峰形平缓；发射光谱为
400~600nm 范围的单峰宽带，峰值在 460nm，其浓度猝灭机制为电偶极－电偶极
相互作用。 




为 10 和 12 的 Ca 格位，而不是 Ba 格位；同时，Ce3+的 佳名义掺杂量为 y = 0.010，
其激发光谱为覆盖了 220~400nm 波长范围的双峰；发射光谱为 350~550nm 范围
的单峰宽带，峰值在 435nm；其浓度猝灭机制为电偶极－电偶极相互作用。 








强度的增强幅度依次为 CaCl2> BaCl2> NH4Cl> BaF2；当加入 H3BO3 助熔剂后，
荧光粉的发光强度比在本实验条件下不添加任何助熔剂的荧光粉的发光强度低；
所以，对于 BCS: 0.010Eu 荧光粉，具有 佳效果的助熔剂是 CaCl2。综合 XRD
























The important issues of promoting white light-emitting diode (LED) use as the 
new generation of lighting are improving the luminous efficiency, color rendering 
index and obtaining correlated full color temperature series. Currently, the blue GaN 
chip and yellow YAG phosphor (Y3Al5O12: Ce
3+) formed white LED occupy the 
mainstream market, and its simple structure is convenient for mass commercial 
production. But it is a Japanese Nichia Corporation who owns the patent; and the 
white light is the lack of red component which composed of blue light and yellow 
light, which cause high color temperature, low color rendering index; in addition, the 
change of driving voltage and current, the coating thickness of phosphors, all of these 
factors have an influence on the effect of white light. 
 With the emergency of UV-LED, white LED own more development space. 
There are many kinds of efficient phosphors which can be stimulated by ultraviolet, 
such as silicate, rare earth sulfur oxide, phosphate, vanadium acid salt, borate, 
aluminum acid salt, etc; at the same time, due to ultraviolet is invisible, and the color 
of white LED stimulate by ultraviolet is determined by phosphors, so the color is 
stable, and the color rendering index is high. Thus, in the present studies, attention has 
been paid to the synthesis of novel phosphors for white LED applications via near-UV 
LED. The alkaline earth metal silicate phosphor (Ba, Ca)2SiO4: Eu
2+ and 
(Ba, Ca)2SiO4: Ce
3+ have been proved to have great potential applications in white 
LED. At present, some reports have been seen for these phosphors about fluorescence 
spectrum performance only, in order to further study the relationship between 
concentrations, types of the active ion and the wavelength emission of the phosphors, 
the occupation of active ion in the lattice matrix, the concentration quenching 
mechanism and the energy transfer mechanism between Ce and Eu ions were studied 
in this thesis firstly. Furthermore, in order to improve the performance of the phosphor 
luminescence, the effect of fluxing agent on Ba1.3Ca0.7SiO4: Eu
2+ phosphors were 
studied as well.  















high-temperature solid state reaction method. (Ba, Ca)2SiO4: Eu
2+ and  
(Ba, Ca)2SiO4: Ce
3+ phosphors were prepared in the first and second part, and the 
photoluminescence were investigated. What’s more, the definite occupation of the 
rare earth ions in the matrix lattice and the concentration quenching mechanism of 
rare earth ion were confirmed through experiments and theoretical calculations. 
Ba1.3Ca0.7SiO4: Ce
3+, Li+, Eu2+phosphors were prepared in the third part, the 
luminescence characteristics and the energy transfer between Eu2+ and Ce3+ were 
discussed by means of the spectrofluorometry. The effects of fluxing agent, including 
the kind and the amount of fluxing agent, on Ba1.3Ca0.7SiO4: Eu
2+ phosphors were 
mainly studied in the fourth part.  
1. Ba1.3Ca0.7-xSiO4: xEu2+ blue-green phosphors were successfully prepared by 
high-temperature solid state reaction method. The crystal phase and 
photoluminescence were studied, and the active ion Eu2+ may occupied Ca sites with 
10 and 12 coordination number (CN), Ba sites with 6 and 10 coordination number  
through the experimental measurement and theoretical calculation, meanwhile, the 
optimum for Eu2+ nominal doping amount is x = 0.010. The excitation spectrum 
covers 250~450nm wide area, and the emission spectrum is broadband in the range of 
400~600nm peaking at 460nm. The concentration quenching mechanism is electric 
dipole－electric dipole interaction. 
2. Ba1.3Ca0.7-2ySiO4: yCe3+, yLi+ blue phosphors were successfully prepared by 
high-temperature solid state reaction method. The crystal phase and 
photoluminescence were studied, the results showed that after introducing Ce3+ and 
Li+ (as charge compensation agent), the crystal structure has not been changed, and 
Ce3+ ions may preferentially substitute Ca sites with 10 and 12 coordination number in 
the matrix lattice, not Ba sites, at the same time, the optimum for Ce3+ nominal doping 
amount is y = 0.010. The excitation spectrum covers 220~400nm wide area, and the 
emission spectrum is broadband in the range of 350~550nm peaking at 435nm. The 
concentration quenching mechanism is electric dipole－electric dipole interaction. 
3. The crystal phase and photoluminescence of nominal composition for 
Ba1.3Ca0.68-zSiO4: 0.010Ce















phosphors possessed Ce3+ and Eu2+ emission peak characteristics. The energy transfer 
mechanism between Ce3+ and Eu2+ was determined to be electric dipole－electric 
dipole interaction. 
4. The photoluminescence intensity of Ba1.3Ca0.69SiO4: 0.010Eu2+ phosphors 
changed with different kinds of fluxing agent, and the enhanced extent of emission 
intensity were CaCl2> BaCl2> NH4Cl> BaF2 after adding the same content of different 
fluxing agent to phosphors, respectively. The photoluminescence intensity is lower 
than the experimental conditions without any fluxing agent when H3BO3 act as 
fluxing agent, therefore, the optimal fluxing agent is CaCl2 for  
Ba1.3Ca0.69SiO4: 0.010Eu
2+ phosphor. According to the results of XRD and 
photoluminescence spectrum, the optimal quantity added of CaCl2 is 2wt%. 
 














































一种是本征型电致发光，一种是半导体 p－n 结注入式电致发光。由 III－V 族半
导体材料制成的 LED 发光就是电致发光； 
三、 阴极射线发光（cathodeluminescence）是发光物质在电子束激发下所
产生的发光； 
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